Phorbol ester-induced G1 phase arrest selectively mediated by protein kinase Cdelta-dependent induction of p21.
Although protein kinase C (PKC) has been widely implicated in the positive and negative control of proliferation, the underlying cell cycle mechanisms regulated by individual PKC isozymes are only partially understood. In this report, we show that PKCdelta mediates phorbol ester-induced G1 arrest in lung adenocarcinoma cells and establish an essential role for this novel PKC in controlling the expression of the cell cycle inhibitor p21. Activation of PKC with phorbol 12-myristate 13-acetate (PMA) in early G1 phase impaired progression of lung adenocarcinoma cells into S phase, an effect that was completely abolished by specific depletion of PKCdelta, but not PKCalpha. Although the PKC effect was unrelated to the inhibition of cyclin D1 expression, PKC activation significantly up-regulated p21 and down-regulated Rb hyperphosphorylation and cyclin A expression. Elevations in p21 mRNA and protein by PMA were mediated by PKCdelta but not PKCalpha. Studies using luciferase reporters also revealed an essential role for PKCdelta in the PMA-induced inhibition of Rb-dependent cyclin A promoter activity. Finally, we showed that the cell cycle inhibitory effect of PKCdelta is greatly attenuated by RNA interference-mediated knock-down of p21. Our results identify a novel link between PKCdelta and G1 arrest via p21 up-regulation and highlight the complexities in the downstream effectors of PKC isozymes in the context of cell cycle progression and proliferation.